In this article, the authors provide background concerning the nature of childhood apraxia of speech (CAS) and conventional speech-based treatments for it. In addition they discuss a clinical decision-making process within which to consider the appropriateness of nonspeech oral motor exercises (NSOMEs). This process requires clinicians to ask questions of themselves as they interpret clinical observations and consider alternative treatment approaches (including both NSOMEs and speech-oriented treatments). Given a virtual absence of relevant empirical evidence on the question of the value of NSOMEs for children with CAS, clinicians are urged to examine the soundness of theoretical rationales they turn to when making clinical decisions.
Childhood apraxia of speech (CAS) is a rare and often persistent pediatric motor speech disorder. Despite recent advances in research into its causes and nature, 1 there is still only a very small literature concerning its effective treatment. Perhaps because of this, we are often asked by clinicians whether they should adopt nonspeech oral motor exercises (NSOMEs) as part of their treatment plans for children with CAS. In fact, recent surveys on the use of NSOMEs suggest that CAS is one of the populations for which such techniques are most frequently used. 2, 3 In this short article, we try to convey the thinking behind our response to those questions. To do this, we first define NSOMEs as we use the term here. Next, we summarize what is known about the nature of CAS then describe treatment techniques that have been shown to be helpful. Finally, we outline the clinical decision-making process that we think can help our questioners arrive at their own answers about intervention.
NONSPEECH ORAL MOTOR EXERCISES
We are using the term ''NSOMEs'' to refer to nonspeech activities that involve sensory stimulation or manipulation of oral structures intended to influence the physiological mechanisms to improve function of those structures. Arguments have been made against the use of the word ''exercise'' because some of these strategies involve sensory stimulation or phonetic placement. However, as this term is frequently used, and to be consistent throughout this volume, we are adopting it for our use. There are many types of NSOMEs focused on building strength, range of motion (ROM), stability, and/or respiratory support, including but not limited to passive manipulation of structures; biting or chewing; horn blowing; tapping, massage, and the application of heat and cold. NSOMEs are used in a variety of ways and often, but not always, in conjunction with speech practice. In fact, our greatest concern about these techniques is when they are used as the sole or primary intervention technique for a child with CAS and no concomitant dysarthria.
THE NATURE OF CHILDHOOD APRAXIA OF SPEECH
''Childhood apraxia of speech'' is a term used for a particular subset of speech sound disorders (SSDs). Until recently, there has been controversy regarding the specific behavioral markers that should be used to identify this level of impairment. The American Speech-LanguageHearing Association (ASHA) position statement concerning CAS now provides a definition of the disorder. 1 That document defines CAS as: a neurological childhood (pediatric) speech sound disorder, in which the precision and consistency of movements underlying speech are impaired in the absence of neuromuscular deficits (e.g., abnormal reflexes, abnormal tone). . .. The core impairment in planning and/or programming spatio-temporal parameters of movement sequences results in errors in speech sound production and prosody. (p. 6) Several potential behavioral diagnostic markers are identified in the ASHA document and are now generally accepted as being indicative of the disorder, namely the presence of vowel errors, inconsistent errors over repeated trials, difficulty with smooth movement toward specific articulatory configurations, and prosodic abnormalities, especially those affecting lexical or phrasal stress. Note the absence of terms such as ''weakness,'' ''decreased range of motion,'' and ''decreased respiratory support,'' terms associated with the diagnosis of dysarthria, a type of motor speech disorder distinct from apraxia.
The diagnostic features associated with CAS (i.e., vowel and prosodic errors, etc.) may not be the most salient aspects of a child's SSD to clinicians, who are more likely to be struck by a child's numerous consonant errors, degree of unintelligibility, or lack of progress with techniques that had previously seemed to have wide usefulness. Nonetheless, these features are likely to be useful diagnostically because they are less frequently seen in children with SSDs only, but are more commonly noted in children whose SSD is due to CAS. [4] [5] [6] In addition, because these types of errors are relatively infrequent in most clinicians' experience, dealing with them in treatment may particularly challenge clinicians and demand special attention during treatment planning.
In the position statement mentioned earlier, 1 ASHA proposed that CAS be adopted as the term used to refer to apraxia of speech in children when it occurs under any of three contexts in which has been observed: (1) due to a known neurological condition (e.g., trauma, intrauterine stroke); (2) as part of a known or unknown complex genetic or metabolic neurobehavioral condition (e.g., galactosemia, velo-cardio-facial syndrome); and (3) when its cause is unknown (idiopathic) and not part of a more complex condition. This recommendation departs from earlier convention, in which the terms ''developmental apraxia of speech'' and ''developmental verbal dyspraxia'' were almost always used interchangeably but to refer only to the idiopathic form.
In this article, we are focusing on the value of NSOMEs for ''apraxia,'' the underlying difficulty in planning and programming of speech movements that is a unifying characteristic across these three forms of CAS. For the idiopathic form of CAS, apraxia is almost always the core and only motor speech deficit contributing to the child's speech disorder, whereas in the other two forms of CAS, dysarthria may be observed as a concomitant problem, although it is not known at this point how frequently that occurs.
TREATMENTS FOR CHILDHOOD APRAXIA OF SPEECH
There is widespread agreement that to be treated effectively, CAS requires intensive intervention that is begun early and optimizes motor learning. 7, 8 Although the condition we are now calling CAS has been mentioned in some form in the speech-language pathology literature since the 1950s (e.g., articulatory dyspraxia 9 ), there are nonetheless relatively few recommendations for treatment and even fewer systematic studies of treatment efficacy. Therapy approaches for CAS have typically fallen into three categories: tactile/gestural approaches, prosodic or melodic approaches, and articulatory approaches.
Tactile and gestural approaches use touch and gesture to cue children regarding articulatory placement and movement. Examples of this type of approach include Prompts for Restructuring Oral Muscular Phonetic Targets (PROMPT), 10, 11 the Touch-Cue Method, 12 and Adapted Cueing Technique (ACT). 13 In PROMPT, the clinician uses tactile cues, with specific placement of the hand and fingers on the child's face and head to cue place and manner of articulation. Feedback is primarily tactile and kinesthetic. The Touch-Cue Method also uses tactile as well as simultaneous auditory and visual cues. It incorporates three stages of treatment, beginning with nonsense syllable drills, then putting those learned movement sequences into both real and nonsense words, emphasizing distinctive feature contrasts, and finally, in the third stage, moving to spontaneous speech. ACT uses gestural rather than tactile cues. Hand motions reflect patterns of articulatory movement and manner denoting air release and degree of jaw closure and tongue movement.
One example of prosodic approaches is Melodic Intonation Therapy (MIT), which was originally proposed as a treatment method for acquired aphasia and apraxia of speech but has also been proposed for use with children with CAS. This approach is based on intoning and rhythm. For children, Helfrich-Miller 14 suggested the production of gestural symbols from signed English as the method of keeping time (in contrast to tapping out the rhythm, as is used for adults).
Probably the most common approach to treating severe SSDs, including CAS, is integral stimulation. This involves direct imitation, emphasizing ''listen to me, watch me'' as instructions. Integral stimulation works well as an articulatory approach to treatment because the focus is on the movement patterns and the goal is an adequate speech signal. Although the focus is on auditory and visual stimulation and repetition, tactile and gestural cues are often used as important facilitators.
One treatment approach based on integral stimulation is Dynamic Temporal and 
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Tactile Cueing for Speech Motor Learning (DTTC). When first described, it was simply referred to as integral stimulation. 15 Subsequently it has been studied for efficacy, 7, 16 but only recently has it been referred to by the name DTTC. DTTC emphasizes the shaping of movement gestures for speech production and the continued practice of those gestures in the context of speech. Attention to the conditions of practice (e.g., size of stimulus set, maximizing the number of practice trials per session, using facilitators that take little time and keep the child's attention focused on the clinician's face) are some of the means by which it attempts to adhere to principles of motor learning. Thus adding and fading of auditory, visual, and tactile cues across practice trials is an important aspect of DTTC, allowing the child to develop more independent skill and eventually more automaticity in production.
Each of these three types of approaches focuses on improving the accuracy of motor speech skill. Although tactile and gestural cues are nonspeech facilitators, they are used in the context of speech to shape accurate movement gestures for speech. Thus speech production is the vehicle for practice and particular parameters of speech are the outcome variables. In reviewing Individual Education Plans for children referred for speech evaluations, we often observe that NSOMEs are used as the only or as one type of treatment strategy for CAS. The general rationale for their use is to develop a normalized system (e.g., normal strength, ROM, muscle tone, etc.) with which to work, increasing the likelihood that speech production techniques will then be effective. This is intuitively appealing but leads us back to differential diagnosis where the clinician must determine that the child actually is weak, has decreased ROM, and so on (thereby indicating a concomitant dysarthria) before deciding to use many of these techniques with children who exhibit apraxia. Although children with CAS often exhibit motor immaturity, they are typically not weak and do not exhibit either physiologically decreased ROM or decreased respiratory support. Their difficulty lies primarily in the ability to perform accurate movement gestures for volitional speech production.
There is currently great controversy regarding whether nonspeech techniques are appropriate to use when the goal is improved speech production. Unfortunately, this controversy likely exists because of misunderstanding about what constitutes the nonspeech task, in which context it is used, for which children, and for how much of the session and over what period of time. All of these factors can make a difference and are important in the clinical decision-making process.
DECISION-MAKING RELATED TO NSOMES FOR CHILDHOOD APRAXIA OF SPEECH
Any time clinicians are making a decision about incorporating a technique as part of a treatment plan, they need to have identified the treatment goal it will be used to address, usually the removal, improvement, or circumvention of a problem. Most of the goals for which NSOMEs are proposed (e.g., increase strength of one or more articulator, increase ROM, improve proprioception, etc.) actually represent intermediate goals, achievement of which are presumed to lead to improvements in the overall or basic goal of treatment-improved speech. Thus, with a few exceptions (e.g., when reduction of drooling is the basic goal), the decision-making will not only depend on whether the technique is likely to achieve the intermediate goal but also the basic goal as well. Importantly, of course, the decision-making process should also consider alternative techniques that may be more effective or efficient in their achievement of the basic goal. 16 In Tables 1 and 2 , we illustrate steps that clinicians can use to help them work from clinical observations to diagnostic interpretations to treatment decisions, considering the use of NSOMEs as well as other treatment approaches as they do so. The clinical signs we are using as examples are weakness, low tone, and nonverbal oral apraxia. Concerns about the presence of these signs tend to be raised, or at least highlighted, during the course of an oral structural-functional or a motor speech examination, the two components of a diagnostic evaluation for a child with a suspected motor speech disorder related to diagnoses of dysarthria and CAS, respectively. 6 Important elements within this process include considering alternative explanations of clinical observations and identifying ways that they can be explored during the evaluation process.
In Table 2 , we illustrate moving from diagnostic interpretations to determining how to address them in treatment. We are offering examples rather than an exhaustive list because of space limitations and because our purpose is to review the process we would encourage clinicians to follow. The NSOMEs included in the table were drawn from our personal experience with clinicians who use NSOMEs, from a list of NSOMEs identified by clinicians as ones that resulted in the greatest transfer of effects to speech, 3 as well as from a review by Marshalla. 17 Similarly, the examples of alternatives to NSOMEs are offered as examples and do not form a comprehensive list.
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18
,p. 308 Alternatives for CAS include use of treatments described in this article, including
If dysarthria: Perhaps strengthening exercises involving the articulator in a nonspeech context If strengthening is pursued, sufficient resistance must be provided to overload the targeted muscles, and care must be taken to provide recovery time and to foster progress with increases in load, number of repetitions or speed, or combinations of these. 18, 19 Staying in initial articulatory positions longer.
Slowing rate at first to increase accuracy. Maximizing practice trials per session.
Quality of strength training is enhanced by a close relationship between desired movement patterns and practiced movement patterns, which is almost never achievable in a nonspeech context. Tone of individual muscles to be targeted is probably impossible to assess accurately because of the subjective nature of assessment used by most clinicians as well as the inaccessibility and interrelationships of individual muscles used in speech production. 18 Tone abnormalities may not affect speech production.
Tapping might benefit lower tone in the jaw closing muscles but not in other muscles of jaw, lip, and tongue. 18 Because it is not clear to what extent tone abnormalities contribute to speech problems, a viable alternative is to pursue techniques that use speech tasks throughout, such as those described in the earlier section.
The considerations that are cited very briefly in Table 2 have been raised repeatedly in several valuable discussions of NSOMEs, both in this volume and elsewhere. 3, 18, 19 In this time of evidence based practice, the most potent support or refutation for any particular technique would clearly consist of a controlled study in which the technique is compared with other techniques with well-described and randomly assigned participants. However, a preliminary report on a systematic review of literature relating to the efficacy of NSOMEs for speech produced few relevant studies. 20 Also, detailed discussions of the few extant studies in reviews, such as those provided in a recent issue of Language Speech and Hearing Services in the Schools, 3, 18, 21, 22 led us to focus on considerations related to theoretical and logical arguments that might be made in support of the use of NSOMEs. These arguments can help clinicians make their clinical decisions about treatment when more definitive empirical evidence is unavailable.
As you reflect on the examples offered in Tables 1 and 2 , we hope you will recognize, as we do, the problems that face clinicians as they decide whether to incorporate NSOMEs in their treatment of a child with CAS. Among these are the following: (1) problems with knowing whether the physiological problem (e.g., low tone, weakness) they have identified is in fact a real problem (i.e., both a real difference from typical performance and one that is related to the child's speech problem); (2) problems with the logic on which some NSOMEs are based; and (3) and concerns as to whether the proposed technique seems likely to achieve either the intermediate goal (a change in neuromuscular status) or, most importantly, the basic goal (speech)-or neither one.
In fact, we would propose that these considerations relate to a series of questions clinicians can ask themselves as they consider use of a NSOME for a child with CAS:
Am I really confident that the nonspeech problem I am targeting exists? If it exists, is it implicating another diagnosis (usually dysarthria) in addition to or instead of CAS? Am I confident that the technique I am considering seems likely to rectify that If the goal is speech production, work on these activities will not likely carry over to speech.
If CAS co-occurs with NVOA, the child may benefit from use of staying in initial articulatory postures longer to increase proprioception. Ask the child to attend to the sensation of movements associated with speech produced at a slow rate, produced during one of the more conventional interventions described in the previous section.
NSOMES, nonspeech oral motor exercises; CAS, childhood apraxia of speech; NVOA, nonverbal oral apraxia.
TREATMENT OF CHILDHOOD APRAXIA OF SPEECH/MCCAULEY, STRAND problem I have identified based on either objective evidence (i.e., not an anecdote or the claim of an ''authority'') or theoretical grounds (e.g., basic information about the neurophysiology of speech production or principles of strength training or motor learning)? Am I confident that any changes in movement observed in the nonspeech context are likely to transfer to speech production?
Our personal suspicion is that clinicians who engage in this process of self-inquiry when planning treatment for CAS will often-perhaps almost always-be diverted away from the use of a NSOME in favor of one of the treatments described in this brief article or in favor of modifications to other treatments that focus on speech production as a means of enhancing the child's motor learning. Although following the discipline described here may seem potentially time consuming or mentally taxing, it is greatly preferable to choosing a treatment that may not be the best way to improve that child's ability to plan and program movements for volitional speech production. Relying on what we know about the nature of CAS, referring to the knowledge base in basic neurophysiology and speech motor control, and adhering to the principles of motor learning will lead us to good clinical decision making when treating children with this disorder. 
